Abstract. In this paper, we prove the generalized Hyers-Ulam stability of the following additive-quadratic-cubic-quartic functional equation
Introduction and preliminary
A valuation is a function | · | from a field K into [0, ∞) such that 0 is the unique element having the 0 valuation, |rs| = |r| · |s| and the triangle inequality holds, i.e., |r + s| ≤ |r| + |s|, ∀r, s ∈ K.
A field K is called a valued field if K carries a valuation. The usual absolute values of R and C are examples of valuations. Let us consider a valuation which satisfies a stronger condition than the triangle inequality. If the triangle inequality is replaced by |r + s| ≤ max{|r|, |s|}, ∀r, s ∈ K, a non-Archimedean valuation is the function | · | taking everything except for 0 into 1 and |0| = 0. Throughout this paper, we assume that the base field is a non-Archimedean field, hence call it simply a field. [9] by replacing the unbounded Cauchy difference by a general control function in the spirit of Th.M. Rassias' approach.
The functional equation
is called a quadratic functional equation. In particular, every solution of the quadratic functional equation is said to be a quadratic mapping. A generalized Hyers-Ulam stability problem for the quadratic functional equation was proved by Skof [36] for mappings f : X → Y , where X is a normed space and Y is a Banach space. Cholewa [2] noticed that the theorem of Skof is still true if the relevant domain X is replaced by an Abelian group. Czerwik [3] proved the generalized Hyers-Ulam stability of the quadratic functional equation.
The stability problems of several functional equations have been extensively investigated by a number of authors and there are many interesting results concerning this problem (see [4] , [8] , [11] , [13] , [14] , [16] , [20] - [35] ).
In [12] , Jun and Kim considered the following cubic functional equation
which is called a cubic functional equation and every solution of the cubic functional equation is said to be a cubic mapping.
In [15] , Lee et al. considered the following quartic functional equation In this paper, we prove the generalized Hyers-Ulam stability of the additive-quadraticcubic-quartic functional equation (0.1) in non-Archimedean Banach spaces.
Throughout this paper, assume that X is a non-Archimedean normed space and that Y is a non-Archimedean Banach space. Let |16| = |4| for all x, y ∈ X.
We prove the generalized Hyers-Ulam stability of the functional equation Df (x, y) = 0 in non-Archimedean Banach spaces: an odd case. for all x, y ∈ X. Then there exists a unique cubic mapping C : X → Y such that
Proof. Letting x = y in (2.1), we get
Replacing x by 2y in (2.1), we get
for all y ∈ X. By (2.3) and (2.4),
and g(x) := f (2x) − 2f (x) for all x ∈ X, we get
for all nonnegative integers m and l with m > l and all x ∈ X. It follows from (2.7) that the sequence {8
Since Y is a non-Archimedean Banach space, the sequence {8
Moreover, letting l = 0 and passing the limit m → ∞ in (2.7), we get (2.2). So there exists a cubic mapping C : X → Y satisfying (2.2). Now, let C : X → Y be another cubic mapping satisfying (2.2). Then we have
which tends to zero as q → ∞ for all x ∈ X. So we can conclude that C(x) = C (x) for all x ∈ X. This proves the uniqueness of C. 
1). Then there exists a unique cubic mapping
Proof. It follows from (2.6) that
The rest of the proof is similar to the proof of Theorem 2.1. 
Proof. Letting y := and g(x) := f (2x) − 8f (x) in (2.5), we get
Proof. It follows from (2.8) that
The rest of the proof is similar to the proof of Theorem 2.1. for all x ∈ X.
The rest of the proof is similar to the proof of Theorem 2.1.
